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Abstract of JP2001251889 

PROBLEM TO BE SOLVED: To provide a conjecturing method in which the position of a rotor in a 
synchronous motor, having a salient-pole property is estimated precisely on the basis of an observable 
amount. 

SOLUTION: An induced-voltage estimation and shaft-deviation computing part 61 is installed at a control 
system, which adjusts the output frequency Somega 1 of an inverter 13, on the basis of the value of the 
shaft deviation &Delta &theta of a synchronous motor 2, and which operates the motor 2 in synchronization 
with the output frequency. Currents Idc, Iqc which convert detection currents iu, iw into a control shaft, 
voltage commands Vdc*. Vqc* which are to be outputted to an opposite converter 44 and a speed command 
&omega r* are input. The induced voltage of the motor 2 is estimated, and the shaft deviation &Delta &theta 
is found on the basis of its phase. When the voltage of an inductance is to be dropped, an electrical constant 
Lq of the inductance is used, the Lq is set as the product of a motor-speed command by the magnitude of a 
motor current, and the Lq is set as a virtual amount which does not depend on the position of a rotor in the 
motor. The vector of the virtual amount is derived, in such a way that the phase of an intrinsic induced 
voltage will not change. 



Claims of correspondent: EP1 133050 

1. A method of estimating a rotor position of a synchronous motor comprising the steps of: 

when estimating an induced voltage of the synchronous motor (2) having saliency from a vector difference 

between a motor applied voltage (V1) and voltage drops (VL\ Vr) due to resistance and inductance of a motor 

winding, using a predetermined value as said inductance to determine said voltage drop (VL') due to 

inductance as a quantity dephased by a predetermined amount from a motor current; and 

calculating the phase of the induced voltage from the estimated induced voltage to estimate the rotor 

position. 

2. A synchronous motor rotor position estimating method according to claim 1, wherein said voltage drop due 
to inductance has a vector 90 DEG leading said motor current, an inductance (Lq) representing a motor 
electrical constant of salient-pole machine is used as said predetermined value, and said voltage drop due to 
inductance is determined by the product of said inductance (Lq), observable magnitude (Im) of said motor 
current and observable frequency ( omega 1) of the motor applied voltage or motor speed command value 

( omega r *). 

3. A synchronous motor rotor position estimating method according to claim 1 or 2, wherein said motor 
current is acquired in the form of observation values of two axis components (Idc.Iqc) referenced to control 
axes (dc-qc) of a rotary coordinate system, an observation value of said motor applied voltage (V1), a voltage 
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P 1 , 


+ 


L , * pi, - L 4 x pi, 





[0 0 5 3] JR6TI4. SSc 2 *"i2im 2 ^ ^ . «8Ha«A» 
e>90m&A,t*&»k. IOMMHc4WT*LTV*4. ft 
7T12. ft2£i3SS33S£. «8&0«#*klPlfcffiffi<0 

C0 0 54]»6*Jj:WR7<0*ffl»l«tt, SSttttfc: 

«t -?T d q*rcjwt*-f 9 yxnmz-fek m%. 

LT:£tf>fc«ffl*Tk v & . t . -Strf* 4 > 

yrfyxmt. ft6. ^mco^.9 vmzh^ 

[0055] ft6. »7<!0#*<?5*ria»l^*k«>fc 
k<0£{gSmffl$TVL' fcLT. VL' fiftSlciO 



-I,' 




Pi*' 




. Id . 







[0057] KLhiikAik. W vy9 9vx.<rm& 

*ttoTtHW4. *aSWtd Id/dt. dlq/dt 
6. 

[0 0 58] jfcfc. »6, ft7£ft2M£A-f£k. (5 

[0059] 
[ft9] 







id 




[-1,1 




Pld' 




0 




= r 




. Id . 




+ 


k E w r+ Oi(L d -Ljl d+ (L,-L 



[0060] ft9 c7)£>a!g 1 ~|g3JSii. SStT'^SE 

[0061] §k9c?)&mm4mz. m&mH&Tzm^ 

ft. dW«4i-Ji*"C*4ik*»fe. <affl«^<HtK«r 
6. ^4^+tfO#Jl«i. kE • wr#*Afi£5IMlfc 
J:-?T4it&j£j£;g«:*K 6)1 • (Ld-Lq) Id*>' 



d) P I q**q«l«gg<0^btJ:5iSeSES:^L-CV^ 

[ 0 0 6 2 ] ft9 ^©J»W{ci3{t4«JE*S*^^-r 
5. ft3£ft9MSALT. Rl 0£»4. 

[0 06 3] 
[ftl 0] 



V,. 



cos A8 - sin A6 

sinA9 cosAellV^J "| s inAe 

cosAS -sinABlfl 
sin A6 cos AS 



cos A6 -sin A8 
cos A6 



][!:: 



+ L d P 



cosA6 -sin AG 
sinAe cosA9 
0 



][!:: 



ro -lircosAe -sinAeiri^i r 

04 *[l 0j[sinA6 cosAeJ|l, c j + [k E a) t+ ^(L <) -L <1 > d - f -(L,-L 4 ) )< pI, 



[ o o 6 4 ] ft i o &$mLT\->< k . &temiz&mm [ o o 6 5 ] 

EEBT*fflv^k *<^«»*fc:l3»tftgesak0lBE*g [ft 1 1 3 
sfti. ftl ltLT^S. 

♦(■^^•F o][l;:] 

+ k-, + ^-L q ).I <+ (L,-Lj P I,}.[^] 

[0066] ftl l*^A^$r^<^^^aj-Ti,„ 4 tiZ>. 
•f. ftl l?)18ig«EJH£2k£>T. ftl 2*n. ftl [0067] 
2A>£>. lW^k*tt<0*frrii A 3#»4> [ftl 2] 



v 4c 


[Id.l 








.V 











dt 


'd 






dt 
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[00 68] 



[813] 



A0 = tan~' 



dI «c / dA9\ 



[0069] ULhcoJ: o lz. §mmmnsnw^xh^ 
* src , (gram t lew^wrf ti a # £i§-r8 1 3 & 

«o"C. 81 3teb'(r>£o%M&Vmiz}3^Xi>f8,iL-t 
4. STOW 1 HJBHirl'fc: 016 l/C ^ 4 * 

[0070] Si 3**&aifc:*Hvc. *-«8l"C&$rir> 

racists. 

[0071] a e<mwm i &t> . ^Wjsstsijffliw 

[0072] 
[814] 



dA9 d ffl fl U 

"ir = ¥ l9 *- 8J 



[0073] *.&wGmm : t:-?tfmML%^xmmn* 
tix^&w&n. mmm&o> r t»j»waLK<» i 

m£b&. Z<r>tz#>. 81 3<0I dc« Iqccofi&83& 
J28 l 5*> J o CifiMT-# , «rm«£S£5SI48 1 6 
5ft4. mft<r)^—?W&X'\mmL%^£ol,z 
fflWtStWft^ 81 5^3£fl*##lffl±<?>«Jg£ffi 
TZ-ttZZtlZittb*^. 

[00 74] 

[81 5] 

d AG , v. 

[00 7 5] 
C816] 

dL 



Ae <= tan" 



r-L -L. 



dt ^ " ,c 



dl„ 

I -L d — ^-tu L 
v d dt s 



[ 0 0 7 6 ] 8 1 6 fc<k*Uf . fM«Mft«o(4«fc:tfc#^-S 

oio, m-mftA0£iEmzm%.x*z&<?>x\ *mi 

5. ^7t, ^c0A6»Srffll^^fiS«c0<aS-b>'- 1 f^«iJ 
Wfc <k 0 . 877 r p mOfiaMK*, =fir(mt*<« 
£^4J^SS«>^«iKre*£fc:fcvvt<>» WML 
*^£%&fflWZ9m-?& Z t 4 . 
[0077]$ ^^ffl»*-*jMBHISUSrV* 

x®mztix^2>t§r&. \mffl&mzm&titz9%ti 
•rfui, «f-g>82 4£*>vvc. «as«a-c*4ffi« 

sliu, i wt, i u = I m • cos ( i?dc+;r/2 +<£ 
c ) s i w = I m ■ cos (d?dc— 47r/3 + 7r/2+<£ 
c ) JfUL, Idck IqcOta#£ft#-t*Uf^Sft£ 
( fcrt* t , * c li«aW>fiHB ) . 

[0078] tz*>x\ ^-fmm^nms-fcnvm 

«^ldc, Iqcto^ia(i^i:^-tirS„ 

t% i d c , i q c cmttrnzmmx't 4 t is&t 

[0079] 
[817] 



A8-tan" 



V dc -r 



V ,c-r 



[0 080 ] 81 7T'«. 4 v¥9 5-sX<r>rtv*—9 

«2l«5:m5ir#iU*. ft^t. 81 7 2rfflV^Ttt^ix 
A0£Jt5rT4;fri£ii» fifc*CT2, 3lcJt^TavN'xh 

[oo8iisi7(j, ^ ? >xcr>mmmi±mT 
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VL' cT)fHrK5£$Lq£fflV\ VL' £7){iffl*^-^ 

tffi I mi 0 9 OJgjit^? wMW®a><o&atfut t<o 

[0 08 2] <R««E^TVL' ^tiHCLqfcffitfDM 
SrSLq' Zm^tztfrS. vl' WL-#®4 iJt 

i£*m(T)imt-?tlXL£o . L*>U LqilLq' CO 

" 60 1 • ALq • I q" . q«*4i^*C*$« 

" KE-cor+col (Ld-Lq' ) Id " ttt&CD 

x\ m^.ttzmmm&coim-rtiimmzx*)^»btoti 

[0 0 83] ifc, VL' OfiM£9 0ad^OfiMafc: 
-Till.. L*»U attJtf{flEffii: J &-^«8K<Ottffi3&*4hb» 

feWX-ZZ. 

[ o o 8 4 1 aac, «wn«j&*<o«w)*ai*K^-r 

^mttLAeffm^.^m&LtztK w-rtiimmmm 
&im*>^x %> nmz-$.*>t z t &x-z h . &rxn, 
^-fcvmsmzmmt Lfzsmmiz&^x . mmA 

[008 5] H6(i. mSteXVmAtfflgzftX'CD^? 

wpb*» ntfsMzmmtLx^Lx^z,. qc 

EpJP«EVlco^ffiS-*vt-ti,„ q«*»6»fc 
«Sttlltf>ffiffl£*m <&mfc 0 c Officii m = 

cos(A8 + <j> c ) 
sin(A6+<|> c ) 

cos(A6 + (|> c ) - 
I„ sin(A6 + <|> c ) 



[0086] mSSWfcSSSJK&OSapi: LTjE^i: . ^ 

—rmms.^? hivt^-tw^? viva, m 8 

l,z±v)mtih. 
[0087] 

m\8\ 



- V, sin 4> v 
Vj cos<t> v 



0 

Im 



[00881^1 8<7X? hrt**. Mti&cOJiftlzttL 

ffvni, rngsttt^c-rsmffi^^-vi - sin* 

Vtl. 1 ), «Mt^|S]^«ffi«^'Vl • COS0V 

■c*4. i5j«stc «ssa. mA-n^mttmx'h'o . 

[00893 -J. JS«tfrtIffl*T V r PIMffl 

xxemmmsmTv l ■ timsu^ 9 o*fiaa*^ 

ti&fttffrb. «8S4:KW-4«*** "-Lq • col • 

1 m" t* "9 . 9.szt mxfaomsffitw^zKh. 

[0090] JjLhct K> . BSJtti£»Si: LfcttSME 

i±, iBataaw-*^** *-vi • s i n*v-Lq 

■ co 1 ■ I m" s VMtmiTftCOJ&ftW "V 1 ■ c o s 
*v-r • Im" fcLT*itJpft.*tf>&il*. t£-?T. 

[0091] ifcfc, maw^smi: Lfct^omEfrs 

WlOfltE, h/W«Rl 8«om»g«i^«*i: Lf^ 

1 9 Ki 9 S . 
[0092] 
[&19] 
-sin(A6 + «Ji c )]r- Vj sintj) v ' 



cos(A6 

-sin(Ae + <|> c ) 
cos(A9 



l + <l. c )jf-\ 

» + <t>c)][ 0 
+ <t>c) J [to 



cos<}» v 



[0093]tl95r, {&&W£&T Zm^tzmitV>m [0094] 

wtzmf&mmmcomj&3n&X'h&%L9izKALx& 1&20] 
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V, sin 4> v ' 


= r 


0 




r ° i 


+ 


V, COS<() v 








. dt . 





^ q " dt d dt 



+ K «. + 0), (L d - L, )• I d + ( Lq - L d )• pi, }• 



si"**, 
cos<t>„ 



c o o 9 5 3 ft 2 oc7)^ja^4Jawi, mmmx-mmi *. 

k £ OftSVEE O&ffltWB m#-g-£ ft.g> . £21^4 [0096] 
Jf£oi,vc=fck#>. 4>m(COl,rC»<kft2 ltfff^ix [ft2 1 ] 



4>„ - tan" 



VjSin4) v -. 



d^ + dAei 

dt " dt | 



V.cost.-r-I.-L,^- 



[0 0 9 7] ZZX\ &6 = <t>m-<t>cX'fohti*t?^ Mtf 



Ae = tan-' 



[0098] 
[ft22] 

dAel 



V.^.-jqL. + L^ + I^}.!. 



V,cos<t> v -r-l m -L d 



dt 



[0 099]|t9^)aCiDUt, ^-^mEO^:^$ 

vikfiHi*v, m^o*^ i mta^c, «mg 

6, ftl 7£:fca6£k£kRlt<Oj£{R2:fi : 0 k . *g£tfi& 

[0 100] 
[ft23] 

. r V. sin* -oi L -I ' 

AO-tan- 1 ! — — -? q m -d> 

V.cost.-r-I. J Vc 

[ 0 1 0 1 3 ft 2 3(cj:*tff, *J««K0a!tK:flc#-*-4 

i k =5: < aapr«*«D^6§iffiiB<o«r«i« a e 

^ttOJife&^tefc**. ftl 7k|5)«l^ ft2 3(i 

[0102]^, ftl3,ftl6,ftl7,ft2 1, 
ft2 2&Z/W2 3C0Zil ; ?il( / Zt$\,^xm^t:tan<r>®m 
ftfcL Mft<9A:>Jk3:&4Mf . a^FOfiF^fcStfLTai 
;*j®B£-;r~7r (rad) fcl>^>(f^fi£3fWftSrffl^ 

[ 0 1 0 3 ] ifc. «*-^0K^<OlHBeSr|6l 

ti, ^jKe«^l^*|fi]* { iE^B*k^40^#l:Lr. 
ftrfftA 0 ^^StanitRft^^k^^^^* 



[0104] filB^rt: J: 3 £s *»ATIi«I»iR3&»4> 
4. d^<bf#^^W-rixA^co^ffi^fflv\ 

^mmit-fo&w.* yy-uxmwziTFwjfmzx ~> 

X'ffo. 

[ o i o 5 ] m i <o2rftk L-T . »&*ifcttrf*i,A <9<0 

otzmmn£fflw^z>zkizj:ix, immwti^- 
9 <rmsFt mz&tit-t hi. oizfflwc^h* t . ^ 2 

co^k LT. »6ftfcl*?ftA0<oiiSfftfc*-^ 
T, Atfa^fcSr&J: ol,zt-9cr>btU9m^m^miE 

[0106] kZ*>X\ W3$L?tftl 6. ft 1 7£>&H 

im2 3X'mzti2>mTixA6>cvmfci&i,±. mm*? 

[0 107] tflUtf. ftl 7(Ci3Vvc. «rfftA6>£ft 
^c#v^k#fc{±. H4(ci>v^<Sig«ffi^TVL' aft** 

x-^Ltzmmw±<7)nmx 0 t,jih.T 3 . mmz. 
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[0 1 0 83 fcLLcoidK. ^^-^StUlciSaaS 
[0109] £4)K3g<0;fc*>. ©Jfflliftt^fifflJillWtC- 

ix A <? e fc & k ^-?m3iCt4*# < =5rl» . 
[0 110] iii*3!fc#i4i:. IIWfciMIWtt^ttffl 
* J -gC-m{? , ^-^TOStf)** SfcHft/hCfci £ k £ 

A <9 e SrlTFcD «fc d tWIt*- 4 . 

[oiii] ft^mnA e e ffliEofc^. ffrraisnffl 
fltfiAd*£«AU &e*-A0tfmiz%&i.ol,z. 

(CjD^. 1. 3c^«ffoS*ii: co 1 $r^jEf 4. 4*: 
MU A e * - A e *<«lc44 J: 5 h^^ffi* 

fi*«iE^* . m-m^fflfniA e * uiwmmt l 

vvRJBT, ^-^^at^S/Jvfb-^-ft <t 3 IZA e * £8&/Js 
*fc:Stffc$-£4. l£2l?iffffiA#*{4. e& 

£ k . ttSffiH A 6 e *>|**&tltt-?$ & . 
[0 112] 

imicrmkffmm ^wmmmmm^^x , mi 
x\ mm*-?<?>{m*yy-i'A&mzmm-hmwm 

W.<ry&{m$.£^. 9MI 1 tiffiftUEE d c 

L. fSayfVtl 2$-5t*-fl» <> ttSEflJEE d c J4 

[0113] gfl@ga«4 i a, *-*msE8mja5 3 2 

•C^tll^ix^^-^mSi iu, iwj;0, {RSEBE^ffl 

tdc mnime d c tc«^v»T«iseai*fTV\ mm 
±.<Dfci§®iKim d c - q c mwhtztevz d c mmm 

Idc, qcttmsSl qc^t^^S. USE I dc, I 

[0114] WlWmffi. I d c (4, 1KSK£*fft£tf 5 2 
<otB^£ft£d»mSiif^fHi Idc* iitK$^*^l« 
MA^HS^ilS. dtmss»l»ffi4 2dl4nSE«SS8l£ 



mmz, mummi qcii «8s*s^«»5 2*»<bm 
*u:*8fs&««[ 1 q c * t jt»sftits»£#8i* 

q*«^»S4 2q{±1!riE*EMft£fc*-?V* 

t 1 q c tf*tfmtzmm-& x 0 tzmmtt . 

[0115] «SS7 4 - h'7 * V- KffifltflU 3I*ttSE 

£>t,zm^z>y<-\ i y* , 7-Ynmmmx'b&. amm 
miw%t4 2 d , q mwxsm»4 2 q „ m.t/mmy 

H««gP4 3 tcJ: •) fti^§ti^«-f iz J: 

0. dwmati^vdc*, qfsmfffi^-vqc *&m 

[0 1 1 6] jS0QMS44UU tff^Vdc*. Vq 
c^i). fiSHUDK? &S d c Wcr>{Jffl <9 d c tcSo'v ^ 
■CiSSQft*fftV 3ffllfE^Vu*. Vv*, Vw* 

^«8Em»4 o^^^xg^a ( pwmi ^ 

^ 1 3<7>¥^M.-< y^-^^Jffll^tLi.. 
[0117] 3jg$lJffll^5 1 T{4. Ig^Uoo r * k«| 
^3S«6or_de t4 0 h;P^*fr^r * Sr^-TS . W. 

s^idc*, qfdictm^ 1 q c * *imt&. m%. 
mmco r_d e t lifflmmcom&mm.x'fo&'i v*-? 

[ 0 1 1 8 ] £*3. *wffim<mmm<7)tmi,z&^x 

<4, ±Kt0 5 0-52 tfO#35& 4 k ftT«8B»^ff J«» 
knftf. 4fe, 4 2d, q~4 4&r/5 3— 5 5f0#gP 

$r 4 k w/ttmna t n . 

[0119] #Mte0J^I^S&k&6!&giIE • farm 

Jt5g*n3ta 6111 aaw* i ^ izms.^ v d c * . 

Vqc* s &ffi*giL Idc. Iqc. J:y|l]fE«Sfi 

igk u-cajw&^a) r*^gA^i»it-^ 2(r>mmm 

-rtim^m a 0 * at* uwr*-* . 4 . 8iiB«ff 
*s 1 E0 1 z&jj-tz. 

[0120] mrtLm^mmm7 lim^^titz^rtiA 

*4A 6 * Zft&tZ, . ^K&fflit^gB6 2 {4tfrmA 

m'titmmm.u itf&tth itttiiiMit a 

O^ajaSo) r_det k<5«ttfiffl 

S) ^dc5rjS»tai7J-r4. 6or_de t(4)UKfJ» 

ass i<^m\wmx*z--? 2<7)mmjiit Lxm^h 
ti%>. edc\twm&m4 i&v r iMia54 4 
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[0121] mz&g&mitzmffltemw-fh. 07(4 i i-m&2 4fcfto-t. dc-dcmwm±<nmwm 
m^m^4 1 commftmzmw-tz -fv - y ?mx-h m. i d c . i q c tmnztiz, . 

^-^«»S^aigB3 2J:>5{iJ^^il^tii«gSi [0 122] 

iw. &vm&immmm6 2£*)iisji2ixtz{m m24) 

a d c {i&M^g|«ltSB4 l l icA^^ix^. . m&&4 
r dc -'o -cos9 dc + i„ - sine,,,. 
I, c =-i 0 -sin 8^ +i 6 cose,. 

tztzL, i a =i Uj i,— j « 



[0 1 2 3] ; t-^2^aimgiii u, iw[:liX^7 

;k?-4 12,41 3£tfMfi£-tir. dc-qclgi± 
4 12. 4 1 30B#Jggc{4. 4" WC-^C0X>f y-f-yf 

jB«srt*e-*«aa*aja53 2<?>®8&itmizisfritxm 
[0124] mzmm$mmz^xmw-t&. 

^oo r * t , 6 2 *»fcatfjSftfcitje» 

jgco r_d etfi, -f-CDH (cur*) -wr_detA s 
»DS^5 0TM*§n. 3Zftftf0Pffi5 1 fc:A:*j3il4. 
&BMW» 5 1T'liar_deti(|i6)r* MiltrfS <fc 

SB&^-ii i d c * t q c nmseg^i iqc* sr^rn 

coif (IW&Afg'Mc&S X o izmtbZ. 
[01 25] m&mGftjm5 2£<<)liiJ3l$tlfcdfflg 

aas^fii idc*t, sa@Eiftffi4 1 a^awj^fut d 
twos i d c unman 5 3 tTjj zti. mmcomwmn. 

2ti& . dUmSffltmA 2 dtll. ( I d c * ) - I 
d c <offi£*ic-$-* «fc 3 &ffi«^E#8SJt$*U dmm 
flEVI dtfVHj)Zi\& <> mfflfc&ft&M5 2 

i <o &jj s*ut q mrnsnm^m i q c * t , 

4 l*>4>aj*Sn^qW«8S i q cJiJnJHStA*^ 

( I q C * ) - I q CCOffi^«tC-ri> £ 

«w«^ qiwiflWEvi q^aj^s^*. d 

•mSH&^ffi Idc*. qWmgSfg^ffl Iqc*. «t 

t/3£j£t§<fr« r * tettcft? <-K7*7- Kffifltffi4 3 
£A^§*u ditf^tEVdm*, iult/qWtx 
;U«ffVqm**>'{ii^$ix?> 0 Z^-^mK^fMi 
Id*. I q*. <«r *£ffl\,\ ifc2 5 KJ: 9*S£ix 

[0 126] 
[&25] 



[ 0 1 2 7 ] m 2 5 O^-^WEE^/Wift 2 J: O^tB 

»2*>*aswfc>s***u mm. mm. 

«*r*i:«Btfti>i:J. J 0r*4fe«>, 6)li<ar*(cl 

[0128] d WWdltJEV I d t difrt-f ;P«EV d 
m * <Dfna*ingS 5 5 -C**$*U d c M«EE»*V d 

c*3&oa3s:»»4 4Kaj*s*t*. qwa««ff 

Vlqfcq tfre X/Hiff V q m * Ofttfft&Hft 5 6 
S^ix, q c ttmsjt^-v q C * ^£SdftSB4 4 KffilJj 

[0129] 20811354 4imWm±X-CDmEXHtV d 
c * . Vq c * £SftT 3ffittffiftHr£4D£-fS. ID 

*>. dC«tIEf|^Vdc*fcJ:i;qcifI^Vq 

c*£A;*Ji:U *26CaoT3««EMVu*, 
Vv*, Vw*M?iil,. 
[0 130] 
[IS26] 

v v *-v a * j-cosjj + v,, *"|cos|j 

V - * - V a * C0S f ] + V B * C0S f j 

fcff U v. * = V,. • cose^ - V,. * -sin e, 

• V- v * " sine^ +v r - cose,,, 

[0131] -»W*«S»IS4 5t4BBaiW«^BffiH 

IP3 ltc:J: oTfficSmffigP^mEE d c Sr^aj-T'?.. 
[0132] ^(cifigffiE ■ mrfixm^mM.^ 6 1 tco 

-ussCT^^-ryo y ^0T'*^> . mmms. ■ iftii 

^«^6 l lifflWmx-hZ d c - q cJSS^fcV^ 
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[0133] mmts. ■ mtttm^mMue 1 1 tmu 

WOmmi dcRX/l qC. tES^VdC*. Vqc 

* , mm^tco r * <7>m.frh . d c - q c mmmz&v- 

4 'mm&co d c WfStft E Odc&t/q c Wjfcft E OqcSr 

[0 134] 
[827] 

E 0 „-V,;-r ( l^-^'-L^I^ 

[0 13 5] 82 7fi8l 7 J: 9WiB$ii4fc<*>T. it 
170«Em*fc. ifc^-^Sgft (r, Lq& 

-*2#I!tPL&^T«$ixT^Si§-£\ Mffiittoisl 
(=t-?mm&cr>mmi) eo 1 taa^fg^ffieo 

r *kmimL^kn&:LX. a> 1 £a> r * 

fcfc. 3£Jg{£ffl^^6 2tc < t9«rr*tA0a> 

[0136] 8S»g&6 1 1 Tft£3*lfc»eWEtt*« 
g&6 12pHJ:oT. qcltfrii^ieiE^ 

sfcfcMiHmE** h/K^c^ $ i eo i zmn 

356 1 2nlzJ:oT?«»Lffi^-r^. 
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[ o 1 5 6 ] =5rfc. {mnj£&Tv>m&zmALt:2m 
mcvmgmi&cv^? hMz. fflnmz&mizLxi*, m 
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[ 0 4 ] 0 3 £0< 7 h iVW&zft L . (fc««E&T08fct; 
[05] 04*>ttffiW«T\ «ffl«BEBT*{W«Wia3|S 

[06] 04ti5j«^«EM^^, mgfttt^T'^-r^ 

? h;U0. 

[07 ] gfE£&ffi4 lcO^JTrt^SrSr^Oy^S. 

[08 ] issue • mvimimnm>m&ft®i:7ik? 

[023 
ia 2 




) )01-251889 (P200 1 -2 5*I!8 



[093 isettE ■ miKmsmn^iticDmmmizx 

[0103 mmimm£8ii<r>mM.fH®Z7ji-t7u y9 
0. 

[0ii3 iijsmffljt^asofl&^sfi^fc J: zfi&m® 

[0123 ftmiRltttflttttc J: 0 . «ifi{iffl£*®#; 

ll-W. 1 2-^ayfy^-^ 

9. 2 -®M*-9. 3 1-«E«aj». 32-^-9 
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c-* — Idc*-dcit8^. 

IqC*-qcitg}g^, Vd C *"-dC«Ktffitg 

mm. 



[01 03 

a 1 0 



82 *fiatBtftSS5 

4 




(*1 7) 501-251889 (P2001-2 5tg|8 



[HI] 



air 



50 



ASH 



~7T 
51 



cur det 



52 



62 



fldc 



Idc 



53 42d 55 

K>> ACR -^Ql-^ 
—A I 1 X+ 



54 



Iqc "~A 



FF 



43 



4-\' 



ACRj^ 



^qc 



61 



44 



dq 

i 



— S> 



45 

A. 



PWM 



11 



Edc 



12 

31 



J3C_ 



-41 



uvw 

1 



0dc 



13 



32 




[03] 
[ZJ 3 



[04] 
El 4 



^ — 



tr 



Iqc 




m 7 



LPF 



,413 



LPF 



411 



as 



^—9 55 BE 



IT 



cj,Lq*ld 




kg-oi^Ld-Lq) oj, • 



62 3StifflilS« 



AO* 



A 9 




(4 8) )01-251889 (P200 1-2 5^18 



[05] 
El 5 



[06] 

m 6 




[01 2] 

m 1 2 




(&9) 101-251889 (P2001-2 5t§!8 



[09] 

m 9 



A e 



EO 



61' 



615 



V,* 



61 3n 

<5c 



V V V 



61 3p 



tan" 



V ^ 
V 

V * ) 



E Dl --V l 'sin(6 e -*J-co f "-L l|e -I B |« 
E 0y - V 1 "cos(5 e -+ e )-r e -I qe 



r 

617 



61 6p 



tan 



^> c 



61 6n 







Idc 




< 


Iqc 






tan" 1 







y 

614p 



Vdc* 



Vqc * 



mmzm mm mm 

(72>*W« Hit %» 



C72)«J§# H# # 

F^— 5H560 BB04 BB12 DA13 DB12 EB01 
SS01 UA02 XA02 XA04 XA12 
XA13 

5H576 BB06 DD07 EE01 EE11 GG04 
HB02 JJ04 JJ22 JJ24 JJ25 
JJ26 LL14 LL15 LL22 LL24 
LL25 LL38 LL39 LL41 



